We present a case of post-resuscitative pneumoperitoneum following bystander cardiopulmonary resuscitation and artificial ventilation via a laryngeal mask airway. Artificial ventilation can result in gastric distention and contribute to subsequent gastric perforation. Among the various approaches to ventilating patients in respiratory failure, mouth-to-mouth and bag-valve-mask are much more likely to cause gastric inflation than ventilating with a laryngeal mask airway. Abdominal distention, haematemesis, and bloody gastric aspiration are common manifestations of post-resuscitative gastric perforation in which pneumoperitoneum is discovered in the majority of these patients by a roentgenogram of the chest after successful resuscitation. (Hong Kong j.emerg.med. 2015;22:126-129) X
Introduction
Complications of cardiopulmonary resuscitation (CPR) have been described in the medical literature for decades, and some of these complications may affect the post-resuscitative management of the patient. A review by Buschmann and Tsolos described several different CPR-related injuries, with stomach lesions accounting for 1% of all CPR-related injuries. 1 We report a rare case of CPR-related pneumoperitoneum, which was suspected to be a result of gastric perforation. The patient was subjected to bystanderprovided mouth-to-mouth ventilation with chest compressions, after which paramedics provided artificial ventilation via a laryngeal mask airway (LMA) and chest compressions. We discuss the factors that may contribute to the development of CPR-related gastric perforation. In addition, the classical manifestations and various management options of gastric perforation are addressed.
Case report
A 73-year-old woman suffered from dyspnoea and malaise for 2 days. The dyspnoea worsened and progressed to gasping breaths. Her son, a hospital security guard, found her unresponsive and pulseless at home and performed CPR, consisting of mouth-tomouth ventilation and chest compressions. Nine minutes later, the paramedics arrived, and a size 4 LMA (LMA/Fastrach, The Laryngeal Mask Company, Henley on Thames, UK) was inserted at the scene. After 7 minutes of forceful ventilation via LMA and continuous chest compressions, the patient was taken to the emergency department in a state of cardiac arrest.
Upon hospital arrival, she was comatose with the electrocardiographic monitor showing asystole and her pupils dilated and unresponsive to light stimulation. Her past history included chronic obstructive airway disease, type two diabetes mellitus with nephropathy, hypertension, and previous myocardial infarction.
The emergency physician performed successful tracheal intubation on the first attempt, and the position of tracheal tube was confirmed by an end-expiratory carbon dioxide detector. CPR was continued with chest compressions via a thumper (thumper model 1008 CCV, Michigan Instruments, Inc., USA), artificial ventilations via tracheal tube, and administrations of intravenous adrenaline every 3 minutes. Twelve minutes later, the patient resumed spontaneous heartbeats with a weak pulse. However, the physician found her abdomen distended and tympanic. A nasogastric feeding tube was inserted, which drained 500 ml of fresh blood. A roentgenogram of the chest demonstrated cardiomegaly, bilateral pleural effusions, and subdiaphragmatic free air (Figure 1) . A subsequent abdominal computed tomography scan revealed pneumoperitoneum, ascites, and signs of gastric perforation ( Figure 2 ). Her family refused surgical intervention for the suspected gastric perforation because of a high probability of a poor outcome. Non- operative management was provided, including decompression of the gastrointestinal tract, broadspectrum antibiotics, and haemodynamic support. The patient died of septic shock and multiple-organ failure five days later.
Discussion
Although rare, CPR-related pneumoperitoneum, mostly derived from gastric perforation, is a major complication of resuscitation. Spoormans wrote an outstanding review of all cases of gastric perforation after resuscitation, which identified bystander-provided basic life support (56%), the use of a bag-mask (21%), and difficult airway management (21%) as three most common risk factors. 2 Inappropriate forceful artificial ventilation resulted in gastric distention, especially in patients who have chronic obstructive airway disease and low lung compliance. Subsequent chest compressions, especially performed in the incorrect position, further augment the intragastric pressure, which increases the risk of gastric perforation. 3, 4 The reported case underwent bystander-provided mouth-to-mouth ventilation and paramedic-provided artificial ventilation via LMA. We believe that mouthto-mouth ventilation performed by an amateur is an important contributing factor to gastric distention. Nonetheless, the role played by LMA in complicating resuscitation is unclear.
In Taiwan, the use of LMA has been growing increasingly popular over the past decade, and LMAs are widely used by paramedics in prehospital airway management. Gas leaks and gastric inflation are wellknown problems with the use of positive pressure ventilation with an LMA. 5 Haslam reported a case in which a paramedic-inserted LMA resulted in gastric rupture during CPR. 6 However, according to Spoormans's review of the 67 reported cases of gastric perforation after CPR, bag-valve-mask ventilation and oesophageal intubation contributed to 14 and 11 events of gastric perforation, respectively, while only one gastric perforation was related to the application of LMA. 2 In addition, mouth-to-mouth and bag-valvemask ventilation are much more likely to cause gastric inflation than ventilation with an LMA. 7 Therefore, this rare case should not be used as an example against the application of LMA in prehospital resuscitation.
For geriatric patients, the presence of malaise and dyspnoea could be the initial manifestations of acute abdomen. In addition, the reported case had experienced a period of cardiac arrest, which resulted in ischaemic insults of the patient's gastrointestinal tract. The combination of the two factors further increased the possibility of gastric perforation.
Gastric perforation brings about peritoneal irritation, which causes severe abdominal pain and muscle guarding. Nevertheless, the peritoneal signs might be obscure in comatose patients. Abdominal distention, haematemesis, and bloody gastric aspiration are also common manifestations of gastric perforation. Most patients with gastric perforation presented subdiaphragmatic air in chest roentgenograms. [2] [3] [4] In indeterminate case, an abdominal computed tomography scan could provide further information in diagnosing pneumoperitoneum and the possible location of hollow organ perforation.
Based on the experiences of patients who have suffered from abdominal trauma, surgical treatment is mandatory for all patients with hollow organ perforation. Furthermore, delays in surgery markedly increase mortality. 8 However, a large proportion of survivals after cardiopulmonary resuscitation would exhibit haemodynamic instability and were unable to undergo surgery. Spoormans reported that 4 of the 13 patients with gastric perforation who underwent nonoperative treatment survived. Gastric decompression via a nasogastric tube, broad-spectrum antibiotics, and effective haemodynamic support were crucial to the success of non-operative management. 2 LMA-administered artificial ventilations may provoke gastric distention, which carries the risk of gastric perforation. However, before the placement of a tracheal tube, LMA-delivered artificial ventilation is still superior to mouth-to-mouth or bag-valve-mask ventilation. Abdominal distention, haematemesis, and bloody gastric aspiration are common manifestations of CPR-related gastric perforation. Non-operative management for CPR-related gastric perforation should be reserved for those unwilling or unable to undergo surgical treatment.
